Oxidation of LDL to a biologically active form by derivatives of nitric oxide and nitrite in the absence of superoxide. Dependence on pH and oxygen.
A key factor in atherogenesis is oxidation of LDL in the subendothelial space. In the normal vessel wall or in the thickened intima of diseased vessels, this space is rich in nitric oxide (NO.) released from endothelial cells, smooth muscle cells, and macrophages. To determine whether NO. has a role in LDL oxidation, we exposed human LDL to NO. under aerobic and anaerobic conditions and at acidic and neutral pH. Spectrophotometric detection of beta-carotene in the LDL was used as a marker for LDL oxidation. Depletion of beta-carotene was observed in LDL treated with NO. under aerobic conditions but not under anaerobic conditions. In contrast, treatment of LDL with sodium nitrite did not require oxygen for beta-carotene depletion, although depletion was increased when O2 was present. Furthermore, low pH greatly accelerated LDL oxidation by either NO. gas or by nitrite (NO2-). Depletion of beta-carotene corresponded with formation of conjugated dienes, increased susceptibility to further oxidation, and aggregation of apolipoprotein B-100, but did not increase electrophoretic mobility of LDL. Also, nitrite-oxidized LDL demonstrated biological properties similar to minimally oxidized LDL, including stimulation of monocyte adhesion and inhibition of lipopolysaccharide-induced neutrophil binding to endothelium. These results indicate that NO. under certain circumstances may contribute to oxidative modification of LDL and may have a role in atherogenesis.